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NJ-1273

B.Sc. (Part-I) Examination,
Mar.-Apr., 2023
PHYSICS
Paper - |
(Mechanics, Oscillation and Properties of Matter)
Time 'Allov;red : Three Hours

Maximum Marks : 50

Minimum Pass Marks : 17
e - Gl yeEl & IR ALl T & 3 b alfenl AR
3ifed &l | |
Note : Answer'éll questions. The figures in the right-
hand margin indicate marks.
g1 / UNIT-I
Q. 1. (a) et Hdenm ugly § foi wfiow= dor & qu
Ul cRor & for @sw Mol dfsel 7
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(b)

(a)

(b)
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(2)
Derive expreséion for the velocity and
acceleration of a moving particle in a
spherical co-ordinate system.
o2 % T awe sweRk & Fow foean 3
Write down the Kepler's laws of planetary
motion.

3re@Er/ OR
oot Frer @ & wef & @Rehfer aw

ZRET AT a3 & & Al SHn
fafael 7
Explain the Coriolis force in reference with a
rotatory frame of reference and write two

application of this force.

2elize @5 ve e ac F @7 F =—gardU &K1
e a1 51 wear 21 FET U Rufas st @l

qelize TR & F % 20 curl F @1 9 §ed
=T B £ 3




(3)
. ap .
Show that a conservative force F IS
expressed as E:——gardu where U is the

potential energy. Hence show that for

conservative force F, curlF is zero.
PTE-I1 / UNIT-II

Q2 (a) Frow Pt wror & sl Bo1 B PO T
& THieRUT ogaed il 7
Derive the equation of rotational motion of a
particle under a constant angular acceleration.
(b) 0.1 Tour WM & TS @UT fdwd &F
V = 5x2 + 10 3@ / foun & R &1 o1 @t TMf
Bl 3Edd FHGRUT fURae den §Edr dAed
amgiT § R | 3
A particle of mass 0.1 kg is situated in the
potential field V = 5x2 + 10 Joule kg ~'. Write
down the differential equation of motion of

particle and its frequency of oscillation.
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(4)
arerar / OR | ph
(a) it eheis fhY @ea & ? g9 TIfer &1 radba
waReT foraeR snadare & foe dErd G
| T

What is a compound pendulum 7 Write the
differential equation of its motion and deduce
an expression‘ for its time period.

(b) fTawa v gor A1 & ? fawe u # For & i
&A1 B 8 P 3
What is a potential well ? What’ will be the
motion of a particle in a potential well ?

sps-1II1 / UNIT-III

Q. 3. (a) ECRICS S BN Ngd &4 g IS

& i G DI 7
Explain the principle of Helmholtz resonator

and find the expression for time period.
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(5)
(b) & Tl @ Mewmlt @1 e 100 F AR A

ANl W afieor aRdy ¥ @ wraw
i st &1 oseue s #fer 3
The ratio of intensities of two waves is 1: 9.
If two waves interfere, find the ratio of
maximum and minimum intensities.
3@t/ OR
(a)maﬁﬁaawﬁfﬁ%a%ﬁﬁaﬁ%“?mﬁﬁa
gt ey a1 i wifte e ¥ R wiss
G~ il | A
What is meant by damped harmonic
oscillator ? Obtain an expression for averége

energy dissipation of damped harmonic

oscillator.

(b) @ v& 3R IRde gfima L-C uRwell iy

wfad @i gl 600 wdst @ qon T
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(6)
&
g i 0.44 R A AR smgfidr @,

o BTl 3
Two identical inductively coupled L-C circuit,
each having a natural frequency of 600 Hz,
have the coupling coefficient 0.44. Calculate
the two normal mode frequencies.
$o%-IV / UNIT-IV

Q. 4. (a)mmammma
SEEIES] ' | 7
Explain the construction and ‘theory,of linear

accelerator. 5

(b) oMM WagUh @ 9&g H Tueee) 3

Explain briefly mass spectrograph.

3rar/ OR
(a) WEacicH BT figia, sEad WRewT g ik,
g féilau| 7
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(7)

Write construction, working and uses of

cyclotron. _
(b) 180° Fora fagwor & wHFEA 3
‘ Explain 180° magnetic deflection.
BB~V / UNIT-V
Q.5. (a) 38 % s07 & g1 ad &7 §57 oMt 29
sid W dioel 7

~ What do yod_mean by bending of beam ?
| Derive an ex;aressfion for bending moment. -
(b) %@ & gD Foil o wren difsel 0 3
Explain the surface-,; énérgy 6f liquid.
) 3igar / OR
(a) Rz Y ST ‘. 7
Y =2n(1+0)
Sel yeml @ e oRf @1
Prove that :
Y=2n(1+0)

where symbols have their usual meaning.
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(8)
i) 5 vd & warf @ e wWe g @

T AWR D TP WRael 9T Ud SN T
& e 3G HAolgd &kt & 3

Show that a hollow cylindrical shaft is

o~

2

stronger than a solid shaft of same mass

length and material.
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